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Pleural effusion is a common clinical condition on medical wards and the majority of cases
undergo pleural aspiration or chest drain insertion as a diagnostic or therapeutic procedure.
The use of a thoracic ultrasound scan (USS) improves diagnostic yield for pleural fluid aspira-
tion and reduces complications and USS is increasingly recommended prior to all pleural
aspirations or drains and ‘real time’ scanning which, as well as potentially reducing delays,
enhances the safety of the procedure. In many U.K hospitals a thoracic USS is still routinely
performed in the radiology department. We reviewed radiology records and case notes from
hospital in-patients to assess potential delays and associated costs with departmental thoracic
USS and to identify cases where physician-led portable USS would potentially have improved
the patient’s journey.
We demonstrated delays resulting in significant financial costs to the hospital of an
estimated £17, 880 per annum. However, the cost to the patient is also significant, both in
terms of patient experience (many of whom will have an underlying diagnosis of metastatic
carcinoma and with a limited life expectancy) but also patient safety. Respiratory physicians
are increasingly recognising the importance of portable thoracic USS to guide pleural proce-
dures and there has been increasing use of physician-led portable thoracic USS. Hospitals
should be encouraged to fund both portable thoracic USS equipment but it is also crucial that
training in this area is properly supported.
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Table 1 Delay of diagnosis to request.
Day Number
0 13 0
1 68 68
2 4 8
3 3 9
4 1 4
5 1 5
6 0 0
7 0 0
8 2 16
9 1 9
10 1 10
11 1 11
95 140
Table 2 USS received and done.
Days Frequency
0 41 0
1 24 24
2 5 10
3 3 9
4 11 44
5 4 20
7 4 28
14 1 14
Total 93 149
Thoracic ultrasound for pleural effusion 613Introduction
Pleural effusion is a common clinical condition on medical
wards and the majority of cases undergo pleural aspiration
or chest drain insertion as a diagnostic or therapeutic
procedure. An ultrasound scan (USS) of the chest is more
sensitive than a chest X-ray in accurately diagnosing and
localising pleural effusions.1 The use of ultrasound
improves diagnostic yield for pleural fluid aspiration and
reduces complications.2e4 It has been demonstrated that
10% of potential sites identified clinically as suitable for
aspiration (based on CXR and examination) were shown on
ultrasound to be potentially dangerous; this was indepen-
dent of grade and experience of the operator.5 A recent
report by the National Patient Safety Association (NPSA)
highlighted serious complications associated with chest
drain insertion, many of which were due to incorrect
placement.6 The British Thoracic Society now recommends
a thoracic USS for guidance of all chest drain placements
and pleural aspiration, which should be done at the time of
the pleural procedure.7 However, in many U.K hospitals
a thoracic USS is still routinely performed in the radiology
department. The goal of this study was to assess potential
delays and associated costs with departmental thoracic
USS and to identify cases where physician-led portable
ultrasound would potentially have improved the patient’s
journey.
Method
Radiology records and case notes from hospital in-patients
who had a thoracic USS from January 2007 to March 2008
were reviewed. All patients under the primary care of
a physician were included. One case was excluded as there
was no documentation of either a request for USS, a diag-
nosis of pleural effusion or a pleural procedure during the
admission. We reviewed the records for the date of clinical
decision for thoracic USS; date ultrasound was requested on
the Radiology system (date and time recorded by the
radiology department); date ultrasound was performed
(date and time recorded by the radiology department), and
date of any subsequent pleural procedure.Results
Ninety-three consecutive cases were evaluated. In two
cases duplicate requests were received, totalling 95
requests. In 81 cases (85.3%) the request cards were
received on the same day (day 0) or next day (day 1) as the
decision was documented (mean 1.5 days) (see Table 1). In
65/95 cases (69.9%) the ultrasound was done on the same or
next day as requested (mean 1.6 days) (see Table 2). Five
cases (5.3%) had a delay of >7 days from the day the
request was made to the USS being performed as the
patients were unable to be safely transferred to the Radi-
ology department. In 25/93 cases (26.9%) there was no
subsequent aspiration or drain performed as it was
considered clinically inappropriate. Of the remaining 68
cases, the aspiration or chest drain was performed on the
same day as the ultrasound scan in 65/68 patients (95.6%).
Discussion
There were a total of 149 days of delays, taken from the
time the ultrasound request was logged by Radiology to the
ultrasound being performed. Using the NHS figure (for
University Hospitals Bristol) of £150 per day for nursing care
and consumables for a non-high dependency medical bed),
this delay would be at an estimated cost of £22,350 to the
hospital over a 15 month period (£17, 880 per annum). This
figure would rise substantially if medical or allied health
professionals input were required. The number rises to 289
days (£34,680 per annum) if the additional delay from
clinical decision to USS request is included. The potential
reduction in length of stay may have a significant clinical
and lifestyle impact on the patients, many of whom will
have an underlying diagnosis of metastatic carcinoma and
with a limited life expectancy.
The high proportion of one day delays (71.6% cases) from
decision to request and the request being logged may have
been due to a paper based system; request cards received
after a cut-off time would not be logged on the radiology
system until the following day. The hospital has now moved
to a computerised request system eliminating this delay.
Overall, the Radiology department was able to respond
promptly to chest USS requests. The majority of patients
received the ultrasound scan one day after the request was
made, with 41/93 (44.1%) of scans being performed on the
same day. In 28/93 (30.1%) cases the delay was 2 or more
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when there is no routine thoracic USS service. In patients
who are unable to be safely transferred to the Radiology
department, the potential delays associated with depart-
mental ultrasound become greater. Aside from the delays
incurred, this ‘X marks the spot’ technique has not been
shown to reduce the risk of complications such as pneu-
mothorax.4 For this reason, ‘real time’ ultrasound, with the
patient appropriately positioned and the clinician per-
forming any pleural procedure at the time of the scan, is
recommended.6,7 This is also of benefit to patients
attending outpatient services for investigation and
management of pleural effusion; thoracic USS and pleural
fluid can be aspirated in the outpatient setting, improving
both safety, efficiency and, potentially, the patients’
experience.
Many ward patients with pleural effusion would have not
been included in this study as a thoracic USS was not
requested as part of their management. They are assumed
to have had a successful aspiration or drain insertion,
although the complication rate is not known. However, it is
noteworthy that a high proportion of cases (over a quarter)
did not have a subsequent pleural procedure based on the
ultrasound findings. There are a couple of issues that arise
from this. Firstly, that ultrasound helps prevent clinically
inappropriate procedures (either due to wrong diagnosis or
insufficient fluid for safe drainage). Secondly, it is likely
that some of these patients were referred for ultrasound
following failed ‘blind’ aspiration, at clinical risk (and
discomfort) to the patient. In addition, this further
increases the potential for delay.
It is recognised that departmental thoracic USS will be
more appropriate for some patients, regardless of the
availability of physician-led portable scans, and the Royal
College of Radiologists (U.K) stresses the importance of
continued liaison between departments to provide a high
quality service.8 They also acknowledge the practical
difficulties in providing a comprehensive ultrasound
service, particularly in the outpatient setting, and have
published recommendations regarding ultrasound for
medical and surgical specialties.8
One of the main limitations of this study is its retro-
spective nature. It relies on accurate documentation in the
medical notes, especially with regards to the time of
diagnosis and decision to request ultrasound. Time, rather
than just date, was rarely documented in the notes and
thus it was not possible to quantify intervals more accu-
rately. Nonetheless, poor documentation in the medical
notes only caused the exclusion of one case. At this time
there was no facility for physician-led portable thoracic USS
at our hospital and therefore all patients requiring thoracic
USS during this period had the scan performed by theradiology department. Documentation of the ultrasound
request received by radiology and the date the scan was
performed were taken from the Radiology database.
Conclusion
This study aimed to assess delays and costs associated with
departmental chest ultrasound scans for pleural effusions
and showed delays resulting in significant financial costs.
However, the cost to the patient is also potentially signifi-
cant, both in terms of patient experience but also patient
safety. Ultrasound is increasingly recommended prior to all
pleural aspirations or drains and ‘real time’ scanning which,
as well as potentially reducing delays, enhances the safety
of the procedure.
Respiratory physicians are increasingly recognising the
importance of portable thoracic USS to guide pleural
procedures and there has been increasing use of physician-
led portable chest ultrasound. Hospitals should be encour-
aged to fund both portable thoracic USS equipment but it is
also crucial that training in this area is properly supported.
Such expertise would be of significant benefit to both the
hospital and to the patient.
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